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(Ml Med teal apparatus for endoscopic surgery. 

(57) A medical device for endoscopic access of a 
botiy cavity and a method of percutaneously 
placing inner and outer access sheaths of the 
device into the body cavity. The medical device 
includes inner and outer access sheaths and a 
diator which is inserted into the outer sheath 
arxj has a shoulder or a shoulder piece for 
atxjtting against the proximal end of the outer 
sheath. The device also includes a wire guide 
that is percutaneously inserted into the body 
cavity via an Introducer needle. The dilator and 
outer sheath are placed over the wire guide to 
dilate the puncture site and introduce the di- 
lator and outer sheath into the body cavity. The 
dilator comprises an elongated cylindrical 
member having a passageway opening distally 
from the conically-shaped distal end and from 
an outside lateral wall of the dilator at>out the 
proximal end. The dilator also includes an end 
cap which is utilized to force the dilator and the 
outer sheath through the puncture site and into 
the body cavity. After positioning In the body 
cavity, the dilator and wire guide are removed 
through the outer sheath. The inner sheath is 
then inserted through the outer sheath Into the 
body cavrty. The proximal ends of both the Inner 
and outer sheaths Include seals for maintaining 
insufflation of the body cavity. The Inner sheath 
includes a shoulder piece having a chamber 
and a side port for connection to an insufflation 
gas line. 
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This invention relates to medical devices for per- 
forming endoscopic surgery. 

It is desirable to perform minimally invasive 
endoscopic procedures that utilize percutaneous 
access sheaths such as a percutaneous cholecystec- 
tomy, or a percutaneous cholelithotomy. 

According to the present invention there is pro- 
vided medical apparatus as defined in claim 1 or 2. 

The surgeon typically utilizes an introducer nee- 
dle to access and insufflate the peritoneal cavity via 
the umbilicus. A wire guide is introduced through the 
needle, and the needle is rennoved, leaving the guide 
in place. The dilatoradvantageously includes a hollow 
passageway for the wire guide. 

The dilator passageway opens laterally from a 
shoulder to permit the wire guide to pass therefrom 
and not interfere with the surgeon's introduction of the 
access device. 

Brief description of the drawings 

FIG.1 depicts the medical device of the present 
invention; 

FiG,2 depicts a cross-sectional view of one 

aspect of the dilator and wire guide of FIG.1 ; 

FIG.3 depicts a cross-sectional view of another 

aspect of the dilator of FIG.1; 

FIG. 4 depicts a partial cross-sectional view of the 

outer access sheath of FIG. 1 ; 

FIG.5 depicts a partial view of the inner access 

sheath of FIG.1; and 

FIGs.6-8 depict the method of percutaneously 
placing the inner and outer access sheaths of 
FIG.1 into a body cavity. 

Depicted in FIG.1 is a preferred Illustrative embo- 
diment of medical device 100 for percutaneously 
accessing a body cavity for an endoscopic surgical 
procedure. The medical access device comprises 
dilator 101, outer sheath 102. and inner sheath 103. 
Dilator 101 is positioned in the hollow passageway of 
outer sheath 102 and percutaneously inserted into a 
body cavity via wire guide 1 04. The device 1 01 dilates 
rather than cuts the patient. By way of example, the 
surgeon introduces an introducer needle into the peri- 
toneal t)ody cavity via the umbilicus. The peritoneal 
cavity is typically insufflated with a gas such as caritx)n 
dioxide, and the wire guide 104 is inserted into the 
insufflated body cavity via the puncture site formed by 
the introducer needle. Dilator 101 is inserted into 
outersheath 102 and placed overwhre guide 104. The 
puncture site is dilated, and the dilator and outer 
sheath are introduced into the insufflated peritoneal 
cavity by applying a force to end cap 1 07 of the dilator. 
The dilation of the puncture site is enhanced by first 
wetting hydrophilic material 105 coating the conically- 
shaped distal end 106 of the dilator. The dilator and 
wire guide are removed through the outer sheath posi- 
tioned in the body cavity, and the inner sheath 103 is 



positioned in the passageway of the outer sheath. 
Insufflation of the body cavity is maintained through 
side ports 108 laterally positioned about the proximal 
end of the inner access sheath. 
s Depicted in FIG.2 is a cross-sectional view of 

dilator 1 01 with wire guide 1 04 extending through pas- 
sageway 112. Dilator 101 comprises an elongated 
member 109 having a conically-tapered distal end 
106, proximal end 110, and outside lateral wall 111 
10 extending between the two ends. Hollow passageway 
112 extends longitudinally in the elongated member 
and opens dlstally from the tapered distal end atopen- 
ing 113 and laterally from the outside lateral wall 
al)out the proximal end. Passageway 1 12 is sized for 
15 extending wire guide 104 therethrough as shown. End 
cap 107 is positioned at and extends from proximal 
end 1 1 0 of the elongated member. This end cap fits 
easily into the palm of the surgeon's hand or is easily 
grasped by the fingers to apply force to the dilator for 
20 introducing the tapered distal end into the puncture 
site over wire guide 104. The dilator also includes a 
well-known hydrophilic material 105 coating the tap- 
ered distal end, which Is wetted with, for example, 
saline to ease dilation of the puncture site. The elon- 
25 gated member further includes shoulder 1 14 posi- 
tioned about the proximal end of the elongated 
member, which is sized for abutting against the 
proximal end of outer sheath 102. Shoulder 114 
fixedly positions the dilator against the proximal end 
30 of outer sheath 1 02 when the dilator and outer sheath 
are being introduced into the peritoneal body cavity 
via the puncture site. 

Depicted in FIG.3 is another aspect of dilator 101 
Including a first elongated member 156 having con- 
35 ically-tapered distal end 106, proximal end 110, and 
side lateral wall 1 15 extending between the two ends. 
Hollow passageway 116 extends longitudinally be- 
tween ends 106 and 110. The dilator further includes 
a second elongated member 117 positioned within 
40 passageway 116 and having a passageway 118 
opening from conically-tapered distal end 106 dlstally 
and from side lateral wall 115 laterally about proximal 
end 110. End cap 107 is attached and extends from 
the proximal end of first elongated member 156 via 
46 sleeve 1 19. Sleeve 1 1 9 is attached about the proximal 
end 1 10 of the first member and to the end cap and 
has a lateral opening 120 communicating with the 
passageway of elongated member 117. 

First and second elongated members 156 and 
50 1 1 7 are comprised of a well-known rigid, thermoplas- 
tic material such as polyvinylchloride having a 
durometer of approximately 90 on the Shore A scale. 
Elongated member 156 comprises a 38 French 
polyvinylchloride tube approximately 25cms in length. 
55 Second member tube 117 comprises a 28 French 
polyvinylchloride tube also approximately 25cms in 
length. The second member tube is inserted in pas- 
sageway 1 16 of the first member tube with a mandril 
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inserted into passageway 1 1 8 of the second tube. The 
two distal ends are heated to melt the two distal ends 
together to form conically-tapered distal end 106 
approximately Scms In length. The proximal end of the 
inner member tube is gtued to the outside lateral wall 
about the proximal end of the outer member tube. 
Polyvinylchloride sleeve 119 Is placed over the 
proximal end of the outer member tube attached 
thereto using a well-known medical grade adhesive. 
Opening 120 is formed in the sleeve to permit com- 
munication with passage 118 of the inner memt>6r 
tube. The opening and inner member passageway 
are large enough to permit a commercially available 
wire guide having, for example, a 0.0965cms (0.038") 
outer diameter to pass readily therethrough. End cap 
107 is a circular knob having an outer diameter of 
approximately 25mms and a length of approximately 
the same dimension which is inserted Into the opening 
of the sleeve and attached thereto using again, for 
example, medical grade adhesive. A well-known 
hydrophillc materia! 105 coats the conlcally-tapered 
distal end of the dilator. 

The dilator depicted in FIG.2 is comprised of. for 
example, the same thenmoplastic polyvinylchloride 
material having approximately the same dimensions 
as the dilator of FiG.3. 

Depicted in FIG.4 is outer sheath 102 of FIG.1. 
Outer sheath 102 comprises a well-known thermop- 
lastic material tube 121 such as polytetraf- 
luoroethylene having a slick outer surface. This 
themrioplastic material is also a rigid thermoplastic 
having a durometer of approximately 90 on the Shore 
A scale. Tube 121 has a tapered distal end 122, a 
flared proximal end 123 at the opposite ends of the 
passageway 124 extending longitudinally through the 
tube. The outer sheath tube is approximately 1 Scms 
in length and has an inner diameter of 38 French to 
positk>n dilator 101 therethrough. Fitting 125 is 
attached to proximal end 1 23 of the outer sheath tube. 
Fitting 125 is comprised of three acetal polymer com- 
ponents 126,127. and 128. Circular T-shaped sleeve 
127 with annular rings 129 and 130 is pushed into 
flared proximal end 123. Lock ring 126 is press-fitted 
over the outside of flared proximal end 123 to attach 
fitting 125 to inner sheatii tubing 121. Beveled annular 
end cap 128 is positioned as shown to fit over the T- 
shaped sleeve 127 to position silicon material seal 
131 therebetween. Well-known medical grade adhe- 
sive affixes beveled end cap 128 to T-shaped sleeve 
127. Silicon material seal 131 has an appnDximate 
9mms aperture 132 therein which seals against the 
outside lateral wall of dilator 101 when the dilator Is 
inserted into passageway 124 of tiie outer sheath. 
When inserted therein, the proximal end of sleeve 119 
engages the silicon seal and abuts against edge 133 
of the T-shaped sleeve 127. This fixedly positions the 
outer sleeve with respect to dilator 101. Likewise 
shoulder 114 also abuts against seal 131 and pas- 



sage 133 of the T-shaped sleeve, again to affix the 
relative position of the dilator with respect to the outer 
sheath. The polytetrafluoroethylene material of the 
outer sleeve tube has a slick surface 1 34 for engaging 

5 and sliding through the dilated puncture site when dis- 
tal end 122 comes in contact therewith. 

Depicted in FIG.5 is inner sheatii 103 of FIG.1. 
The inner sheath is approximately 15cms in overall 
length and comprises an optically clear, very rigid 

10 thermoplastic material tube 1 35 having an extremely 
high durometer. Such a thermoplastic material is cel- 
lulose acetate butyrate. Inner sheath tube 135 is 
approximately 15.5cms in length and has an outer 
diameter of 1 .262cms (0.497") and an Inner diameter 

15 of 1 .08cms (0.426"). The inner sheath tube has a tap- 
ered distal end 136 and a proximal end 137 at oppo- 
site ends of hollow passageway 138 extending 
longitudinally in the tube. The sheath is sized for posi- 
tioning within the passageway of outer sheath 102 

20 and has a hollow passageway sized to permit the use 
of endoscopic instruments up to lOmms In diameter. 
The Inner sheath also includes shoulder piece 139 
having a distal neck 140 that Is positioned into the 
proximal end 137 of the inner sheath tube. Medical 

25 gradeadhestve 141 and 142 are utilized to cement the 
two pieces together. The larger diameter shoulder 
143 is positioned about the proximal end of the inner 
sheath and is sized for abutting against the proximal 
end of the outer sheath. Passageway 138 extends 

30 through shoulder piece 139. Side port 144 laterally 
extends from the shoulder piece and communicates 
witii passageway 1 38. The port is flanged for securing 
a Luer lock fitting of an insufflating line thereto. First 
seal 145 is positioned at the proximal end of the shoul- 

35 der piece and includes criss-crossed slits 146 and 147 
for permitting passage of endoscopic instruments 
therethrough and forming a seal thereabout. These 
slits communicate with passageway 138 of the inner 
sheath. The second flexible seal 148 is also attached 

40 about the proximal end of the shoulder piece and has 
an aperture 149 formed therein adjacent to the criss- 
crossed slits for positioning endoscopic instruments 
placed therethrough. The aperture is positioned 
against the slits to further facilitate a gas-tight seal 

45 against endoscopic instruments inserted theret- 
hrough. The second seal is attached to the proximal 
end of the shoulder piece with a pdyetiiylene shrink 
tube 150 as shown. 

Depicted in FIGs.6-8 is the method of per- 

50 cutaneously placing outer and inner access sheaths 
102 and 103 into body cavity 151 through abdominal 
wall 152 with the use of wire guide 104 and dilator 
101. The method comprises introducing wire guide 
104 percutaneously Into body cavity 151 through 

55 puncture site 153 as depicted in FIG.6. Dilator 101 is 
positioned into the passageway of outer sheath 102 
witii shoulder 114 abutting against the proximal end 
of the outer sheath. The dilator and outer sheath are 
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placed over wire guide 104 and Inserted into the 
puncture site. Tapered distal end 106 dilates the 
puncture site as a force is applied to end cap 107 of 
the dilator. Saline Is applied to wet hydrophilic ma- 
terial 105 coating the tapered distal end. The con- 5 
icaily-shaped distal ends dilate the puncture site 
atraunriatically to the diameter of the dilator and outer 
sheath. 

Force is continually applied to end cap 1 07 to fully 
dilate puncture site 163 to the outer diameters of io 
dilator 101 and sheath 102. When the dilator and the 
distal end of the outer sheath are positioned in body 
cavity 151 through the abdominal wall and puncture 
site, the dilator and wire guide are renrK>ved from the 
body cavity through the outer sheath. is 

After the wire guide and dilator are removed from 
the passageway of the outer sheath, inner sheath 103 
IS inserted through passageway 124 of outer sheath 
1C2 the inner sheath is Introduced Into the body 
cavity by way 00 the outer sheath with seal 131 posi- 20 
Ucrmc at the proftvnai end of the outer sheath prevent- 
ir>g the escape of msuffiating gas from body cavity 
U i Typicaiv « supply line 154 Is attached to side 
port iM uf tr>e Kvief sheath to supply the peritoneal 
bcxfy c4t«fAy w(r> t^wbon dioxide gas for maintaining 25 
insufldtiuft of tf)e budy cavity. 

V/hen the inr>ef sheath is fully inserted Into the 
outer sheath, shoulder piece 139 abuts against the 
proximal end of outer sheath fitting 125 as depicted In 
FIG.e. The distal end of the inner sheath will typically 30 
extend a stiotx distance about the distal end of the 
outer sheath. When so positioned, seals 145 and 148 
of the inner sheath along with the seal at the proximal 
end of outer sheath prevent the escape of insufflating 
gas from the tx>dy cavity. Insufflating gas line 154 also 35 
continues to supply insufflation gas to the peritoneal 
body cavity 151. As shown, endoscope 165 is intro- 
duced through the inner sheath through seals 145 and 
148 into the peritoneal cavity for providing a viewing 
space through which the surgeon can view the cavity 40 
during a surgical procedure. One or more of these 
Inner and outer access sheaths may be used to pene- 
trate the peritoneal body cavity to penmit the surgeon 
to introduce other endoscopic surgical instruments to 
perfomn a particular procedure. The inner sheath may 4S 
also be removed from the outer sheath to permit larger 
pieces of tissue or organs to be removed directly 
through the outer sheath. 

It is contemplated that the outer sheath may also 
include a side port having one or more seals at its so 
proximal end for cooperating with the dilator to insert 
the outer sheath into a body cavity. The dilator would 
be removed and endoscopic surgical instruments 
inserted solely through the outer sheath with the seals 
and insufflating line attached to the proximal end 55 
thereof. This medical device would also be inserted 
using a wire guide percutaneously inserted into the 
cavity. The outer diameter of a modified device is also 



contemplated to be smaller to provide for endoscopic 
instrument Introduction. It is further contemplated that 
the dilator passageway opens at the proximal end of 
the elongated member or end cap. 



Claims 

1. Medical apparatus for endoscopic surgery com- 
prising: an elongated member having a tapered 
first distal end, a first proximal end, and an out- 
side lateral wall extending between said first 
ends; a first passageway extending longitudinally 
in said member and opening from said tapered 
first distal end distally and from said outside 
lateral wall about said first proximal end; and an 
end cap fixed to and adjacent to said first proximal 
end of said elongated member. 

2. Medical apparatus for endoscopic surgery, com- 
prising a first elongated member (101) having a 
tapered first distal end (106) for penetrating a 
patient's skin (152) and dilating the location of 
entry, and said member also having a proximal 
end with means (107) for imparting force to faci- 
litate the penetration and dilation, characterised 
by an outer sheath (1 02) arranged upon the pene- 
tration to surround part of the first member, the 
outer dimensions of the first member and the 
inner dimensions of the outer sheath in the region 
of overiap being designed to pemiit withdrawal of 
the first member, said outer sheath also having a 
tapered distal end (122) for facilitating pene- 
tration by the outer sheath of the patient's skin 
prior to withdrawal of the first member. 

3. Medical apparatus according to claim 2, charac- 
terised In that the proximal end of the outer sheath 
has a flexible seal (131) designed to maintain its 
seal during and after withdrawal of the first mem- 
ber, and optionally to provide a seal upon inser- 
tion of further apparatus or instrument(s). 

4- Medical apparatus according to daim 2 or 3, 
characterised in that the first member and/or the 
outer sheath is provided with means (1 14) for limi- 
ting the said overiap. 

5. Apparatus according to claim 2,3 or 4, further 
characterised by an inner sheath (103) adapted 
to be inserted within the outer sheath after with- 
drawal of the first member, means (143) being 
provided for limiting the degree of insertion, said 
inner sheath being with or without a side port 
(144) communicating with a passageway (138) 
through the inner sheath, and/or a flexible seal 
(145 to 149) at the proximal end of the inner 
sheath for providing sealed access to the pas- 
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sageway therein. 

6. Medical apparatus for endoscopic surgery, com- 
prising: an outer sheath (102) having a distal end 
(122). a proximal end (123), and a first hollow 5 
passageway (134) extending longitudinally be- 
tween said first ends; and an inner sheath (103) 
having a distal end (136), a proximal end (139) a 
second hollow passageway (138) extending lon- 
gitudinally between the ends, and a lateral open- io 
ing (144) positioned about the proximal end and 
connmunicating with hollow passageway of the 
inner sheath, said outer sheath including a first 
seal (131) attached about its proximal end and 
having an aperture (132) sized for sealing an)und is 
said inner sheath when said inner sheath is posi- 
tioned within the passageway of the outer sheath. 

7- Apparatus of claim 3 or 6, characterised in that 

said inner sheath includes a flexible seal (145) 20 
attached about Its proximal end and having a slit 
(146) communicating with the passageway there- 
through. 

8. Apparatus of daim 7, characterised in that said 25 
inner sheath comprises a second flexible seal 
(148) attached about the proximal end and having 

an aperture (147) positioned adjacent said slit. 

9. Apparatus according to any one of claims 2 to 8, 30 
characterised in that the first member has a pas- 
sageway substantially therethrough for accom- 
modating a wire guide. 

1 0. Apparatus according to any one preceding daim, 36 
characterised in that the outer surface of the first 
member and the outer sheath has a hydrophiltc 
material coating. 

11. A method of percutaneously placing inner and 40 
outer access sheaths into a body cavity, compris- 
ing: introducing a wire guide percutaneously into 
said body cavity through a puncture site; dilating 
said puncture site with a dilator and said outer 
sheath placed over said wire guide; F>os!tioning 45 
said dilator and the distal end of said outersheath 

into said body cavity through said dilated 
puncture site; renrK>ving said dilator and wire 
guide from said body cavity through said outer 
sheath; and introducing said inner sheath into so 
said body cavity through said outer sheath when 
positioned in said cavity through said dilated 
puncture site. 

55 
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@ Medical apparatus for endoscopic surgery. 

@ A medical device for endoscopic access of a 
body cavity and a method of percutaneously 
placing inner and outer access sheaths of the 
device into the body cavity. The medical device 
includes inner (103) and outer (102) access 
sheaths and a dilator (101) which is inserted 
into the outer sheath and has a shoulder or a 
shoulder piece (114) for alxjtting against the 
proximal end of the outer sheath. The device 
also includes a wire guide (104) that is per- 
cutaneously inserted into the t>ody cavity via an 
introducer needle. The dilator and outer sheath 
are placed over the wire guide to dilate the 
puncture site and introduce the dOator and 
outer sheath into the body cavity. The dilator 
comprises an elongated cylindrical memt>er 
having a passageway opening distally from the 
oonically-shaped distal end and from an outside 
lateral wall of the dilator about the proximal 
end. The dilator also includes an end cap (107) 
which is utilized to force the dilator and the 
outer sheath through the puncture site and into 
the iKKly cavity. After positioning in the body 
cavity, the dflator and wire guide are removed 
through the outer sheath. The inner sheath is 
then inserted through the outer sheath into the 
body cavity. The proximal ends of both the Inner 
and outer sheaths include seals for maintaining 
insufflation of the body cavity. The Inner sheath 
includes a shoulder piece having a chamt>er 
and a side port for connection to an insufflation 
gas line. 
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